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Supplemental Figue 1. Interaction effects on A,y of between
ascorbate , GSNO and H,0,. Purified APX protein was incubated at
different concentrations of SIN-1 at 37°C for 60 min, GSNO at 25°C
for 30 min or GSH at 25°C for 30 min. The specific activity of the
recombinant APX was 204 nmol ascorbate - mint - mg?! protein.
Data are means + SEM of at least three replicates. *Differences from
control values were significant at P < 0.05.



Supplemental Figure 2
Multiple sequence alignments(A) and phylogenic tree (B) of the amino acid sequence of pea

CAPX and other 15 APX sequences found in Peroxibase (http://peroxibase.toulouse.inra.fr/)
from the three model plants Arabidopsis thaliana, Medicago truncatula and Lotus japonicus
with different subcellular localization including cytosol, peroxisome and chloroplast (stroma
and thylakoid). Six APXs are from A. thaliana, including two cytosolic (AtAPx01, AtAPx02), 2
peroxisomal (AtAPx03, AtAPx04), 1 stromal (AtAPx05), 1 thylakoid-bound (AtAPx06) and 1
thylakoid-lumen that is remarked as not as APX (AtAPx07); seven APXs from M. truncatula: 2
cytosolic (MtAPx01, MtAPx03), 2 peroxisomal (MtAPx02, MtAPx05), 2 thylakoid-bound
(MtAPx07-1, MtAPx07-2) and 1 un-localized (MtAPx05); and two APXs from L. japonicus:
peroxisomal (LjAPx02) and cytosolic ~ (LjAPx01). The relative position of Tyr-5, Tyr-235 and
Cys-32 of pea CAPX is indicated in the protein sequences by yellow color. Single asterisk indicates
identical residues. Semi-colon indicates conservative substitutions. Period indicate less conservative
substitutions.

(A)
MtAPx07-1_thylakoid-bound
MtAPx07-2_thylakoid-bound
AtAPx06_thylakoid-bound

————————————————— MAT ITGGAAARMIPSATRATVSLSTSRSFFSFS
————————————————— MAT I TGGAAARMIPSATRATVSLSTSRSFFSFS
————————————————— MSVSLSAASHLLCSSTRVSLSPAVTSSSSSPVV

AtAPx05_stromal
LJjAPx02_peroxisomal
MtAPx02_peroxisomal
AtAPx03_peroxisomal
MtAPx05_peroxisomal
AtAPx04_peroxisomal
PsAPX_cytosolic
MtAPx01_cytosolic
LjAPx01_cytosolic
MtAPx03_cytosolic
AtAPx01_cytosolic
AtAPx02_cytosolic
MtAPx04_N/D

MtAPx07-1_thylakoid-bound
MtAPx07-2_thylakoid-bound
AtAPx06_thylakoid-bound

AtAPX05_stromal
LjAPx02_peroxisomal
MtAPx02_peroxisomal
AtAPx03_peroxisomal
MtAPx05_peroxisomal
AtAPx04_peroxisomal
PsAPX_cytosolic
MtAPx01_cytosolic
LjAPx01_cytosolic
MtAPx03_cytosolic
AtAPx01_cytosolic
AtAPx02_cytosolic

MAERVSLTLNGTLLSPPPTTTTTTMSSSLRSTTAASLLLRSSSSSSRSTL

LASSSRSVSSLNCLRSSPRISHIFLNQRRGEVR-———-—— VSSGRFGTVAF
LASSSRSVSSLNCLRSSPRISHIFLNQRRGEVR--—-—— VSSGRFGTVAF
ALSSSTSPHSLGSVASSSLFPHSSFVLQKKHP IN----GTSTRMISPKCA
TLSASSSLSFVRSLVSSPRLSSSSSLSQKKYRIASVNRSFNSTTAATKSS
—————————————————————————————————————————— MALPVVVD
------------------------------------------ MAFPVVVD

————————————————————————————————————————— MGKSYPTVS
----------------------------------------- MGKSYPTVS

----------------------------------------- MTKNYPTVS
———————————————————————————————————————— MVKKSYPEVK

MtAPx04_N/D TDVSDEEEQFFHWRRRDVLKCIGLTIGLES1SSSGSLLGTANAADLIERR
MtAPx07-1_thylakoid-bound ASDPDQLKSARED IKELLKTKFCHPLLIRLGWHDAGTYNKNIEEWPQRGG
MtAPx07-2_thylakoid-bound ASDPDQLKSARED IKELLKTKFCHPLL IRLGWHDAGTYNKN IEEWPQRGG

AtAPx06_thylakoid-bound ASDAAQL ISAKED IKVLLRTKFCHP ILVRLGWHDAGTYNKNIEEWPLRGG

AtAPX05_stromal
LJjAPx02_peroxisomal
MtAPx02_peroxisomal
AtAPx03_peroxisomal
MtAPX05_peroxisomal
AtAPx04_peroxisomal
PsAPX_cytosolic
MtAPx01_cytosolic
LjAPx01_cytosolic

SSDPDQLKNARED I KELLSTKFCHP I LVRLGWHDAGTYNKN IKEWPQRGG
GDYLKEVDKARRDLRAL IANRNCAPLMLRLAWHDAGTYDA----RTKTGG
SEYLKEIEKARRDLRAL IANRNCAPLMLRLAWHDAGTYDA----KTKTGG
AEYLKEITKARRELRSL IANKNCAP IMLRLAWHDAGTYDA----QSKTGG
AEYVKEIEEVRRDLRSF I TNKKCAPLMLRLAWHDAGTYDA--—--KTRTGG
AEYLKEIEKTRRDLRAL ISSRNCAP IMLRLAWHDAGTYDA----KKKTGG
PDYQKATEKAKRKLRGFIAEKKCAPLILRLAWHSAGTFDS----KTKTGG
ADYQKAVEKAKRKLRGF IAEKKCAPLMLRLAWHSAGTFDS----KTKTGG
ADYQKAITEKARRKLRGF IADKKCAPLMLRLAWHSAGTFDV----KTKTGG



MtAPx03_cytosolic
AtAPx01_cytosolic
AtAPx02_cytosolic
MtAPx04_N/D

MtAPx07-1_thylakoid-bound
MtAPx07-2_thylakoid-bound
AtAPx06_thylakoid-bound

AtAPXx05_stromal
LJjAPx02_peroxisomal
MtAPx02_peroxisomal
AtAPx03_peroxisomal
MtAPX05_peroxisomal
AtAPx04_peroxisomal
PsAPX_cytosolic
MtAPx01_cytosolic
LjAPx01_cytosolic
MtAPx03_cytosolic
AtAPx01_cytosolic
AtAPx02_cytosolic
MtAPx04_N/D

MtAPx07-1_thylakoid-bound
MtAPx07-2_thylakoid-bound
AtAPx06_thylakoid-bound

AtAPX05_stromal
LjAPx02_peroxisomal
MtAPx02_peroxisomal
AtAPx03_peroxisomal
MtAPX05_peroxisomal
AtAPx04_peroxisomal
PsAPX_cytosolic
MtAPx01_cytosolic
LjAPx01_cytosolic
MtAPx03_cytosolic
AtAPx01_cytosolic
AtAPx02_cytosolic
MtAPx04_N/D

MtAPx07-1_thylakoid-bound
MtAPx07-2_thylakoid-bound
AtAPx06_thylakoid-bound

AtAPXx05_ stromal
LjAPx02_peroxisomal
MtAPx02_peroxisomal
AtAPx03_peroxisomal
MtAPx05_peroxisomal
AtAPx04_peroxisomal
PsAPX_cytosolic
MtAPx01_cytosolic
LjAPx01_cytosolic
MtAPx03_cytosolic
AtAPx01_cytosolic
AtAPx02_cytosolic
MtAPx04 N/D

MtAPx07-1_thylakoid-bound
MtAPx07-2_thylakoid-bound
AtAPx06_thylakoid-bound

AtAPX05_stromal
LJjAPx02_peroxisomal
MtAPx02_peroxisomal
AtAPx03_peroxisomal
MtAPX05_peroxisomal
AtAPx04_peroxisomal
PsAPX_cytosolic
MtAPx01_cytosolic

QTQTPALNASRKKLVELIETSRNVWL IFHWKS-—--——————————————
EDYKKAVEKCRRKLRGL TAEKNCAP IMVRLAWHSAGTFDC----QSRTGG
EEYKKAVQRCKRKLRGL TAEKHCAP IVLRLAWHSAGTFDV----KTKTGG
QRSDFQSQIKGTLYTAIKANPDLTPSILTLALNDALTYDK----ATKTGG

ANGSLRFEVELKHGANAGLVNALKLLQP IKDKYSGVTYADLFQLASATAV
ANGSLRFEVELKHGANAGLVNALKLLQP IKDKYSGVTYADLFQLASATAV
ANGSLRFEAELKHAANAGLLNALKL IQPLKDKYPNISYADLFQLASATAI
ANGSLRFDIELKHAANAGLVNALNL IKDIKEKYSGISYADLFQLASATAI
PNGSIRNEEEFSHGANNGLKKALDFCEEVKTKVPKITYADLYQLAGVVAV
PNAS IRNEEEFSHGANNGLKKA I DFCEEVKAKHPK1SYADLYQLAGVVAV
PNGSIRNEEEHTHGANSGLKIALDLCEGVKAKHPKITYADLYQLAGVVAV
PNGS IRNQQELNHAANKGLKTAVELCEEVKVKHPKVSYADLYQLAGVVAV
ANGS IRFKEELNRPHNKGLEKAVAFCEEVKAKHPRVSYADLYQLAGVVAV
PFGT IKHQAELAHGANNGLD IAVRLLEP IKEQFP 1VSYADFYQLAGVVAV
PFGTIKHQAELAHGANNGLD IAVRLLEPLKEQFP I ISYADFYQLAGVVAV
PFGTMKHAAELAHGANNGLD IAVRLLEPLKEQFP ILSYADFYQLAGVVAV
—————————————————————— KVILEPLKEQFL I ISYVDFYQLSGVVAV
PFGTMRFDAEQAHGANSG IHIALRLLDP IREQFPT I SFADFHQLAGVVAV
PFGTIRHPQELAHDANNGLD IAVRLLDP IKELFPILSYADFYQLAGVVAV
PNGS IRFSSE I SRPENKGLSAALNF IEEAKKE IDSYSKGGP ISYADL 1QY

EEAGGPKIPMKYGRVDVTGPEQCPEEGRLPDAGPPSPADHLRQVFY-RMG
EEAGGPKI1PMKYGRVDVTGPEQCPEEGRLPDAGPPSPADHLRQVFY-RMG
EEAGGPD I PMKYGRVDVVAPEQCPEEGRLPDAGPPSPADHLRDVFY-RMG
EEAGGPKI1PMKYGRVDASGPEDCPEEGRLPDAGPPSPATHLREVFY-RMG
EITGGPTINFVPGRKDS---KI1STNEGRLPDA--KQGVPHLRDIFY-RMG
EVTGGPTVNFVPGRRDS---KVCTRDGRLPDA--KQGVSHLRD I FY-RMG
EVTGGPD1VFVPGRKDS---NVCPKEGRLPDA--KQGFQHLRDVFY-RMG
EVTGGPT 1QFVPGRKDS---LESPQEGRLPDA--KQGASHLREIFY-RMG
EVTGGPAIPFTPGRKD----ADSADDGELPNP--NEGASHLRTLFS-RMG
EITGGPEVPFHPGREDK---PEPPPEGRLPDA--TKGSDHLRDVFGKAMG
EVTGGPEVPFHPGREDK---PEPPPEGRLPDA--TKGSDHLRDVFGKAMG
EVTGGPDVPFHPGREDK---PQPPPEGRLPDA--TKGSDHLRDVFVKTMG
E1TGGPEVPFHPGGEDK---PEPPLEGRLPDA--TEGSNHLRDVFGKSMG
EVTGGPD I PFHPGREDK---PQPPPEGRLPDA--TKGCDHLRDVFAKQMG
E1TGGPEIPFHPGRLDK---VEPPPEGRLPQA--TKGVDHLRDVFG-RMG
AAQSATKAQFLASAIRK--CGGNEEKGNLLYT--AYGSNGQWGLFDRQFG

- -%

* * -%

LNDKE IVALSGAHTLGRSRPDRSGWGKPETKYTKDGPGAPGGQSWTAQWL
LNDKE I VALSGAHTLGRSRPDRSGWGKPETKYTKDGPGAPGGQSWTAQWL
LDDKE IVALSGAHTLGRARPDRSGWGKPETKYTKTGPGEAGGQSWTVKWL
LDDKD IVALSGAHTLGRSRPERSGWGKPETKYTKEGPGAPGGQSWTPEWL

LTDKDIVALSGAHTLGRAHPERSGFDGP---—-———=—=—————— WTEDPL
LTDKDIVALSGAHTLGRAHPERSGFDGP----———————————- WTEDPL
LSDKDIVALSGGHTLGRAHPERSGFDGP---—--——=—=—————— WTQEPL
LTDKDIVALSGGHTLGKAHKDRSNFEGQ-----————==————- WTRDPL
LLDRDIVALSGGHTLGRAHKERSDFEGP---—--——=——————— WTQDPL
LSDQDIVALSGGHT IGAAHKERSGFEGP----———————————- WTSNPL
LSDQDIVALSGGHT IGAAHKERSGFEGP---———————=————- WTSNPL
LNDVDIVALSGGHTLGAAHKERSGFEGP----———————————- WTTNPH
LSDQDIVALSGXHT IGAAHKERSGFEGP----———————————- WTSNPL
LSDKDIVALSGAHTLGRCHKDRSGFEGA---————————————- WTSNPL
LNDKDIVALSGGHTLGRCHKERSGFEGA--—-—-—-——=——————— WTPNPL
RTDTDEADPEGRIPLWEKASVQEMKDKFS--—————————————- AVGFG

* oo * L= . :
KFDNSYFKD IKEKKDEDLLVLPTDAALFDDPSFKVYAEKYAVDQEAFFKD
KFDNSYFKD IKEKKDEDLLVLPTDAALFDDPSFKVYAEKYAVDQEAFFKD
KFDNSYFKD IKEKRDDDLLVLPTDAALFEDPSFKNYAEKYAEDVAAFFKD
KFDNSYFKE IKEKRDEDLLVLPTDAAIFEDSSFKVYAEKYAADQDAFFKD
KFDNSYFVELLKEESAGLLKLPTDKALLEDPAFRRYVELYAKDEEAFFRD
KFDNSYFQILLEEDSAALLKLPTDRALLDDPEFRRYVELYAKDEDAFFRD
KFDNSYFVELLKGESEGLLKLPTDKTLLEDPEFRRLVELYAKDEDAFFRD
KFDNSYFVELMKLESNDLLKLPTDKALVDDPAFRKYVELYAKDENAFFRD
KFDNSYFVELLKGETPGLLQLKTDKALLDDPKFHPFVKLYAKDEDMFFKA
IFDNSYFTELLTGEKDGLLQLPSDKALLTDSVFRPLVEKYAADEDVFFAD
IFDNSYFTELLGGEKEGLLQLPSDKALLSDPVFRPLVEKYAADEDAFFAD



LjAPx01_cytosolic
MtAPx03_cytosolic
AtAPx01_cytosolic
AtAPx02_cytosolic
MtAPx04_N/D

MtAPx07-1_thylakoid-bound
MtAPx07-2_thylakoid-bound
AtAPx06_thylakoid-bound

AtAPx05_stromal
LJjAPx02_peroxisomal
MtAPx02_peroxisomal
AtAPx03_peroxisomal
MtAPX05_peroxisomal
AtAPx04_ peroxisomal
PsAPX_cytosolic
MtAPx01_cytosolic
LjAPx01_cytosolic
MtAPx03_cytosolic
AtAPx01_cytosolic
AtAPx02_cytosolic
MtAPx04_N/D

MtAPx07-1_thylakoid-bound
MtAPx07-2_thylakoid-bound
AtAPx06_thylakoid-bound

AtAPX05_stromal
LjAPx02_peroxisomal
MtAPx02_peroxisomal
AtAPx03_peroxisomal
MtAPX05_peroxisomal
AtAPx04_peroxisomal
PsAPX_cytosolic
MtAPx01_cytosolic
LjAPx01_cytosolic
MtAPx03_cytosolic
AtAPx01_cytosolic
AtAPx02_cytosolic
MtAPx04_N/D

MtAPx07-1_thylakoid-bound
MtAPx07-2_thylakoid-bound
AtAPx06_thylakoid-bound

ATtAPX05_stromal
LjAPx02_peroxisomal
MtAPx02_peroxisomal
AtAPx03_peroxisomal
MtAPX05_peroxisomal
AtAPx04_peroxisomal
PsAPX_cytosolic
MtAPx01_cytosolic
LjAPx01_cytosolic
MtAPx03_cytosolic
AtAPx01_cytosolic
AtAPx02_cytosolic
MtAPx04_N/D

IFDNTYFTELLTGEKEGLLQLPTDKALLSDPVFRPLVDKYAADEDAFFAD
IFDNSYFTKLLGGEKEGLLQLPSDKALLSDLVFRLLVEKYVADEDAFFAD
IFDNSYFKELLSGEKEGLLQLVSDKALLDDPVFRPLVEKYAADEDAFFAD
IFDNSYFKEILSGEKEGLLQLPTDKALLDDPLFLPFVEKYAADEDAFFED
PRQLAVLSAFIGPDQDATETLLASDPDVAPWVQKYQRSRETVSRTDYEVD
- - - - * - -

YAEAHAKLSNLGAKFEPAEGVVVDGSPNVVGEKFVAAKYSSGK——-———-
YAEAHAKLSNLGAKFEPAEGVVVDGSPNVVGEKFVAAKYSSGKKELSDAM
YAEAHAKLSNLGAKFDPPEG IV I EN----VPEKFVAAKYSTGKKELSDSM
YAVAHAKLSNLGAEFNPPEG IV | === == oo
YAESHKKLSELGFVP-SSKASSPKDGT I LLQSAVGVVVTGAVVILSYLYE
YAESHKKLSELGFAP-SSKATAPVDATVLAQSAFGVVAAAAVV ILGYLYE
YAESHKKLSELGFNPNSSAGKAVADST I LAQSAFGVAVAAAVVAFGYFYE
YATSHKKLSELGFNP--—-—- SCSYRSQLAKAALGMVIASTVVVLGYLLE
YAISHKKLSELGFNP--—--- PRRIPSAVTQQTLGIAVAAAVVIFTICYE
YAEAHLKLSELGFAEA-—— === = —— oo
YAEAHQKLSELGFAEA-—— === === = —m oo
YAESHRKLSELGFADA-— === ——— oo
YVEARQKLFELGFAEA-—— === === = m oo e
YAEAHMKLSELGFADA -~ == == == — - —mm oo
YTEAHLKLSELGFADKE == === ———m o oo
LITTFTKLSTLGQKINYEAYTYPRKKID I TKLKL————————————————

- *x *x

RKKTRAEYEAVGGSPDKALKSNYFLNITIVIAALAILTYLFGN-—=———-
KKKIRAEYEAIGGSPDKPLPTNYFLNITTAIGVLVLLSTLFGGNNNSDFS

LNKK EN= - m oo oo
ASRRGK = = = = = =



(B)

MiAPrO7— 1 thylakoeld—bound
MIAPx(O7 -2 thylakoid—bound
AtAPz 05 stroveet

AtAFPx06 thylaloid—bound
LidPx02 peroxisornal
MiAPr(32 peroxisoral

AtAFPx 08 peroxrisomal

MIAPx(S peroxisormal
AtAFPx 04 peroxisoinal
APY

- MEAPx2? cyfosolic

LiAPx01 eytosolic

AtAFPT 0T cytosolie

— AtAFPx02 cytosalie
— MtAPx(? cytosolic
MidPr04 N/D




